Introduction
Rural bank is a specific entity in the Indonesian banking system. According to Banking Act #10, 1998, there are two types of banks. The first is the commercial banks that can provide full services of banking business. The second type is the People Credit Banks (BPR) which can only provide limited banking service such as loan, deposit and they are not allowed to provide service in the payment business. People Credit Bank is known as rural bank as it is mostly operated and service customers in the rural area.
BPR is specific because these banks are the most important providers of financing for micro and small and medium enterprises (MSME) in Indonesia. As rural banks are also operating at local level, it means that their roles are very important for the local economy to develop and grow. This makes the position of rural bank very strategic related to the local economic development. The Governor of Indonesia Central Bank has stressed that the role of rural bank should be enhanced and directed to provide service to the MSME and local economy (Annual Speech, Governor of Indonesia Central Bank, January 2008).
According to Bank Indonesia Report to Parliament (2008) , at present, there are about 1,812 rural banks with its office 3,287 all over Indonesia. Of these, 1,342 (74 percent) are privately owned (limited corporation), 426 (23 percent) local government owned and 44 (3 percent) are cooperative. In terms of regional operation, 67.38 percent are operating in Java Island which is divided into four regions; Jakarta and Surround, West Java, Central Java and East Java. This study is focused on the rural banks in East Java; therefore, the focus is specific to this region. Table 1 .
Studies on rural banks efficiency are considered scarce. As far as we are aware, there is only study that focuses on rural banks efficiency in the Philippines by Desrochers & Lamberte (2003) . Therefore, this study is hoped to fill in the gap and adds to the existing banking efficiency literature. This study employs the non-parametric approach because the main purpose is to estimate the technical efficiency and scale efficiency at the rural bank unit level. This approach is preferred because of several reasons; firstly, this model works well with small dataset. Secondly, it does not require any assumptions to be made on the distribution of inefficiency and thirdly, it does not require a particular functional form on the data in determining the most efficient decision-making units (DMU). However, it has its shortcomings in that it assumes data to be free of measurement error and sensitive to outliers.
This paper is organized as follows. Section 1 discusses the empirical works followed by methodology in Section 2. Section 3 highlights the data and specifications of bank inputs and outputs. This is followed by the findings in Section 4 and the finalSection concludes.
Empirical works
Basically, all studies on efficiency and productivity at a micro level are based on the assumption laid by Farrell (1957) . His contribution highlighted new insights on two issues: how to define efficiency and productivity, and how to calculate the efficiency measures. The fundamental assumption is based on microeconomics assumption on the existence of perfect input-output allocation but to allow for inefficient operations. In this context, inefficiency is defined as a gap of a firm from a production function frontier accepted as the benchmark for efficiency.
In other words, when a firm's actual production point lies on the frontier, it is perfectly efficient. If the production point lies below the frontier, then it is inefficient, then, the ratio of the actual to potential production defining the level of efficiency of the individual firm. Farell divided efficiency into technical efficiency and allocative efficiency. The former reflects the ability of a firm to minimize input use as to produce a given amount of output. The latter reflects the ability of a firm to use inputs in optimal proportions, given their respective prices and the production technology (See Jahanshahloo et. al., 2008, for technical note of Farell, 1957). Together, these two measures represent a total efficiency measure (Coelli, 1996) .
However, the implementation of this concept in the banking firms is complicated. According to Resti (1997: 224) , how to treat deposits is the main problem. On the one hand, it is argued that they are an input to the production of loans (intermediation, or asset approach). Yet, other lines of reasoning (value added approach, or user cost approach) suggest that deposits are themselves an output, involving the creation of value added, and for which the customers bear an opportunity cost. Favero & Papi (1995: 390) argue that there is no simple solution to the problem of output and input specification as reasonable arguments can be made for all approaches. The measures of output used do not take quality into account and as it used balance sheet data; off-balance sheet activities are ignored.
Bulk of literature on banking can be classified into two groups. The first is production and the latter is intermediation approach. Production approach refers to bank producing various outputs such as loan and deposit by incurring cost of production. The input is measured by the cost of production; and excludes the interest expenses. Cost of production includes the costs of physical capital and labor. The output is measured in terms of number of accounts serviced. The intermediation approach considers banks as financial intermediation institution. It is assumed that banks collect funds such as deposits, interbank and other borrowings and then transforming these into loans and other productive assets by incurring the cost of production. The inputs for this approach are deposits and the cost of production. Costs are defined to include both interest expense and total costs of production. The outputs are the volumes of earning assets.
Berger and Humphrey (1997) reviewed on 130 empirical works on bank efficiency over 21 countries to estimate the efficiency of financial institutions. From this study, financial institutions are found to have an average efficiency of around 77 percent with a standard deviation of around 13 percentage point. There variety of efficiency level and standard deviation for within-country studies was higher than international average efficiency.
Hauner (2004), using DEA approach, investigated the difference in efficiency among Germany and Austrian banks. The study applied three efficiency approaches: cost efficiency, scale efficiency, and productivity efficiency. The paper also regresses inefficiency on explanatory variables. The study concluded that there was no evidence for average productivity responding to deregulation over the period studied. In terms of type of bank, stateowned banks are found to be more cost-efficient due to the ability to access cheap funds from public and government sources. In contrast to other study, cooperative banks have the same cost-efficient level as private banks. Similar to other works, an increase in economies of scale increased efficiency. Banks that actively involved in contractual trading for funds are more cost-efficient than deposits.
Westhuizen (2007) 
Methodology
In this study we employed the non-parametric measure, the DEA. It is non-parametric because it requires no assumption on the shape or parameters of the underlying production function. DEA is a linear programming technique based on the pioneering work of Farrell's efficiency measure (1957), to measure the different efficiency of decision-making units (DMUs). Assuming the number of DMUs is s and each DMU uses m inputs and produces n outputs. Let DMU k be one of s decision units, 1 k s. There are m inputs which are marked with (i = 1, ..., m), and n outputs marked with Y (j = 1,...., n). The efficiency equals the total outputs divided by total inputs. The efficiency of DMU k can be defined as follows: Equation (3) frees CRS and makes the BCC model to be VRS. For the measurement of efficiency, the CCR model measures overall efficiency (OE) of a DMU, and the BCC model can measure both the pure technical efficiency (PTE) and scale efficiency (SE) of the DMU. The relationship of OE, PTE and SE is as the equation (4) below:
DEA technique has been applied successfully as a performance measurement tool in many fields including the manufacturing sector, hospitals, pharmaceutical firms, banks, education and transportation.
In this study, an input orientation as opposed to output orientation has been adopted.
Data and specification of bank inputs and outputs
Data for 41 rural banks was taken from financial report sent to Rural Bank Association Office, East Java. As it is not obliged to send the financial report to the office, most of the banks do not do so. Banks that send reports two year consecutively are set as sample. Exception is BPR Kudamas which, for 2007, was excluded as this bank experienced a difficulty due to external operational risk event.
This study uses the intermediation approach to define bank inputs and outputs. Accordingly, one output and two inputs are used as follows:
Output Input Y: Total earning sssets X1: Total deposits X2: Total overhead expenses Table 2 presents the descriptive statistics of output and inputs used in the study. Notes: Y = Total earning assets, X 1 = Total deposits, X 2 = Total operating expenses.
Findings
All computations were performed using DEA Frontier program. The efficiency of the rural banks was first examined by applying the DEA approach for each year by using a common frontier. We then examine the efficiency of each rural bank for 2006 and 2007. Notes: OE = Overall efficiency, PTE = Pure technical efficiency, SE = Scale efficiency.
This implies that during the period under investigation rural banks have been inefficient in controlling their costs rather than operating at the wrong scale of operations. This happened when government increased fuel price three times, and the total increase was 63 percent. These inhibit increase on the inflation rate and all costs such as personnel and operational costs subsequently increase in dramatically. This ends in cost incremental to all banks. Furthermore, the policy of the central bank to increase reference rate made banks increase deposit, at the same time they could not increase interest on loan.
The results also show large variations in overall efficiency levels with the least efficient level of 28. Turning to the results obtained for each individual rural bank (Table 4 and Notes: OE = Overall efficiency, TE = Pure technical efficiency, SE = Scale efficiency.
Conclusions
In this present study we have estimated the technical and scale efficiency of rural banks in Indonesia for the period of 2006 and 2007. We have used inputoriented Data Envelopment Analysis with variable returns to scale. As in most previous studies on bank efficiency, we find that on average, bank deviates substantially from the best-practice frontier. The technical efficiency for the whole sample on average was 60.6 percent in 2006 and 58.3 percent in 2007 suggesting an input waste of 39.4 percent and 41.7 percent, respectively. Overall, the level of efficiency has decreased over the two-year period.
The results indicate that for both years, 2006 and 2007, pure technical inefficiency dominates scale inefficiency for Indonesian rural banks. This implies that during the period under investigation rural banks have been inefficient in controlling their costs rather than operating at the wrong scale of operations.
As a caveat, the results should be interpreted with great caution since previous researches differ substantially across different estimation procedures. Further study should use other estimation approaches looking at the cost and profit efficiency, and results, thus, can be compared.
